Introduction Falls are a concern for wheelchair users with spinal cord injury (SCI). Falls can negatively impact the physical and psychological well-being of fallers. To date, the perspectives of wheelchair users with lived experiences of SCI on the contributors to falls has been understudied. Information about factors that influence fall risk would guide the development of effective fall prevention strategies. Objectives To gain a comprehensive understanding of the factors that influenced the risk of falling as perceived by wheelchair users with SCI. Design A qualitative study using photo-elicitation interviews. setting A Canadian SCI rehabilitation hospital and the participants' home/community environments. Participants Twelve wheelchair users living in the community with chronic SCI. Methods Participants captured photographs of situations, places or things that they perceived increased and decreased their risk of falling. Semistructured photo-elicitation interviews were conducted to discuss the content of the photographs and explore perceptions of fall risk factors. A hybrid thematic analysis and the Biological, Behavioural, Social, Economic, and Environmental model were used as a framework to organise/synthesise the data. results Overall, the findings indicated that the risk of falling was individualised, complex and dynamic to each person's life situation. Four main themes were revealed in our analysis: (1) Falls and fall risk caused by multiple interacting factors; (2) Dynamic nature of fall risk; (3) Single factors were targeted to reduce falls and fall-related injuries; and (4) Fall prevention experiences and priorities. Conclusions Each wheelchair user encountered numerous fall risk factors in their everyday lives. Information from this study can be used to set priorities for fall prevention. Fall prevention initiatives should consider a wheelchair user's fall risks in a holistic manner, acknowledging that a person's current situation, as well as anticipating their fall risks and fall prevention needs, will change over time.
IntrODuCtIOn
Falls can have significant adverse consequences such as fractures, head injuries and a negative impact on an individual's psychological and emotional health. [1] [2] [3] Falls pose a significant complication for communitydwelling wheelchair users with spinal cord injury (SCI) as 69% (95% CI 60% to 76%) will experience at least one fall within a year. 4 Wheelchair users commonly experience falls during transfers, reaching, propelling on an uneven surface, moving in bed and showering. 1 2 5 6 Depending on the level and severity of their SCI, some individuals primarily use a wheelchair for mobility but can also walk short distances. 7 As such, some wheelchair users may experience falls while standing and walking. 1 8 The majority of prior studies examining falls among wheelchair users with SCI used quantitative surveys to gather information on falls, which limits the breadth of information collected. 4 There remains a need to gain a more detailed understanding of the nature of falls in regard to this particular population. 2 4 Few studies have used qualitative or mixed methods to explore the perspectives of wheelchair users with SCI strengths and limitations of this study ► Photo-elicitation allowed detailed visual and verbal insights into the factors that influence falls experienced by wheelchair users with spinal cord injury. ► Telephone interviews may have reduced the depth/ detail of information collected. ► Photographs captured by caregivers may have influenced the content of the photographs. ► Photo-assignment instructions provided to participants prior to taking photographs may have influenced the photographs captured by participants. ► As the sample is from an urban Canadian environment, the transferability of findings to other environments/contexts is limited.
Open access concerning the causes and the impacts of falls. 1 3 9 An in-depth exploration from the perspectives of wheelchair users can provide insight into priorities and potential strategies for fall prevention. 3 4 In order to deliver effective fall prevention interventions and minimise the impact of falls and fall risk on individuals living with SCI, a comprehensive understanding of their fall prevention needs and priorities is needed. 10 One qualitative methodology that enables detailed insight into the perspectives of participants on a particular issue is photo-elicitation interviewing (PEI), which involves the incorporation of photographs into an interview. 11 12 In a previous study, PEI was used to examine the perceived causes of falls and impact of fall risk on the mobility and physical activity levels of individuals with incomplete SCI. 3 However, since the study sample was limited to individuals with motor incomplete SCI (ie, American Spinal Cord Injury Association Impairment Scale (AIS) grades C and D), more research is needed to understand the factors that contribute to falls in individuals with motor complete SCI (ie, AIS grades A and B). Photo-elicitation is suited for addressing this knowledge gap. Through photo-elicitation, we can obtain a visual display of the participants' experiences, situations and environments, as well as a verbal account of their experiences with falls/ fall risk factors. 3 As the perspectives of wheelchair users with SCI regarding the factors that increase and decrease their risk of falling remain understudied, here we used PEI to gain a more detailed understanding of: (A) the various risk factors associated with falls and (B) the strategies that can reduce their fall risk.
MethODs settings and participants
This interpretive qualitative study was conducted at the Lyndhurst Centre, Toronto Rehab -University Health Network. This study is part of a larger research study in which we tracked falls for 6 months in 65 participants with SCI (32 wheelchair users and 33 ambulators). 8 Participants with the following traits were eligible for the larger study: (1) chronic (≥1 year postinjury), traumatic SCI with a neurological level between C1 and L1 (AIS grades A-D); (2) community-dwelling for ≥1 month; and (3) ≥18 years of age. To recruit participants for the larger study, HS contacted individuals from the central recruitment database at the Lyndhurst Centre. This database contains a list of individuals with SCI who consented to receive information about research studies. 13 In addition, recruitment flyers were posted in outpatient rehabilitation clinics, as well as on the SCI Ontario website, social media and magazine. We also asked participants to share the study information with their peers with SCI. Purposive sampling, whereby participants were 'intentionally selected to represent some explicit predefined traits', 14 was used to select participants for the current study. From the larger study sample of 32 community-dwelling wheelchair users with chronic SCI, 8 purposive sampling 14 was used to select participants based on the following predefined traits: (1) used a manual or power wheelchair for ≥4 hours per day 15 and (2) had ≥1 fall in the past 6 months. Based on previous studies using PEI, 3 16-18 it was determined that 10-12 participants who met the above criteria were needed. Thus, the first 15 participants that completed the larger study and met the current study's inclusion criteria were invited to participate; 12 participants agreed.
All participants provided informed consent (verbal and written) to participate in this study. Ethical issues related to photography were reviewed with each participant at study outset. 19 Patient and public involvement Patients or the public were not involved in the design, reporting or dissemination of our research.
Data collection
As part of the larger study participants had seven to nine telephone interactions with HS. Participants were provided with verbal instructions to capture photographs of things, places or situations they perceived increased or decreased their risk of falling. Participants were provided with the following written photo-assignment instructions. 'Please take at least 2 photographs for each of the following questions: (1) What increases your likelihood of falling? and (2) What decreases your likelihood of falling?'. Participants were also instructed to refrain from taking pictures of people under the age of 18 years. They were asked to complete this photo-assignment over seven consecutive days. If participants had difficulty holding and/or manipulating the camera, they could ask a caregiver for assistance. Following photo-taking participants completed an audio recorded interview (face to face (n=9) or telephone (n=3)) with a researcher (HS) who is a female PhD candidate and an occupational therapist with experience in SCI rehabilitation and qualitative research. Photographs were used as a point of reference to facilitate these discussions. 20 The SHOWeD framework-a set of five open-ended questions-was used to explore the issues presented in the photographs. 21 The framework effectively facilitates interviews because it moves the discussion about the issue from a superficial to deeper level. 22 Additional semistructured questions were asked during the interviews to clarify and gain more details on the factors perceived to contribute to the situations where participants fell (see box 1). Interview questions were added or modified to further explore ideas and concepts raised in previous interviews (eg, participants' thoughts on wheelchair safety features). 23 
Data analysis
The audio recorded interviews were anonymised and transcribed by the interviewer (HS) using Dragon Dictation transcription software (Dragon Professional, Nuance, Burlington, Massachusetts, USA) and then uploaded into NVivo 12 qualitative data management software (QSR International Ltd). Transcripts were analysed using a hybrid thematic analysis. 24 The photographs were used in the data analysis 25 to aid the researcher's understanding of the factors that increase or decrease a wheelchair user's risk of falling. HS, KEM and CYS independently reviewed 7 of the 12 transcripts and discussed their interpretations of the inductive coding scheme. KEM is a scientist and licenced physical therapist with experience in quantitative and qualitative SCI research. CYS is a rehabilitation engineer, SCI knowledge mobilisation specialist and assistive technology consultant. Line-by-line inductive coding was done for the remaining transcripts by two coauthors (HS and KEM). The relationships and patterns among initial codes led to the formation of this study's preliminary themes. 24 Lastly, the inductive codes within theme 3 were organised into categories of the Biological, Behavioural, Social, Economic, and Environmental (BBSE) Model. 26 This model was used to identify fall-related risk factors in four categories: biological, behavioural, social and economic, and environmental. Biological factors are related to the body (ie, intrinsic), whereas behavioural, social and economic, and environmental factors relate to the outside world (ie, extrinsic). 26 rigour and credibility Several methods were integrated throughout our research to enhance trustworthiness: (1) multiple data collection sources were used (ie, photographs and verbal interviews); (2) the data analysis process involved triangulation whereby multiple authors contributed to theme development; (3) photographs and quotes from participants were used to ensure interpretations were grounded in the data; (4) our analysis approach was reviewed by coauthors (KY and SO) that were not directly involved in the analysis process to ensure confirmability of interpretations (ie, analytic probing); and (5) an audit trail of the data collection and analysis process was used to enhance transparency and accountability. [27] [28] [29] [30] results Twelve wheelchair users with chronic SCI participated; three participants used power wheelchairs and nine used manual wheelchairs for their primary means of mobility. While all participants used a wheelchair for their primary means of mobility, three participants (P1, P6 and P12) ambulated to some extent (eg, short distances in their home). Three participants (P1, P3 and P11) received some assistance from a caregiver for taking photos. See table 1 for participant demographics.
Open access Figure 1 Multifactorial and dynamic fall risk.
Overarching theme: Individualised, dynamic and complex fall risk factors Participants recognised that their risk of falling was specific to their current situation and that it was dynamic (ie, constantly changing) with respect to changes in their intrinsic and extrinsic environments. To complicate matters, a wheelchair users' risk of falls was influenced by a complex interplay of multiple factors (see figure 1 ). Consequently, the factors that decreased their risk of falling were developed through previous experiences of falls and tailored to their current situation. In addition to the overarching theme, four main themes were revealed: (1) Falls and fall risk caused by multiple interacting factors; (2) Dynamic nature of fall risk, (3) Single factors were targeted to reduce fall risk and fall-related injuries; and (4) Fall prevention experiences and priorities (see table 2 and figure 2). theme 1: Falls and fall risk caused by multiple interacting factors Falls were primarily caused by an interaction of multiple fall risk factors. In addition, participants had to constantly consider fall risk associated with their actions.
Subtheme 1a: Falls and fall risk are multifactorial Previous falls described by participants, as well as their risk of future falls, were typically influenced by a combination of biological, behavioural, social and economic, and environmental factors, but also wheelchair factors emerged as important for fall risk. Participants provided several examples of how behavioural factors combined with an environmental hazard resulted in a fall. All participants agreed that distractions were a common contributor to falls. When rushing or multitasking, participants were distracted and paid less attention to the task and environment. Several participants recalled many experiences of their wheelchairs tripping over cracks, potholes, drainage grates, rocks or branches on the ground when wheeling outdoors while they were not paying attention to the environment. For instance, P5 described how consuming alcohol combined with a flat tire caused her to fall backwards: 'My flat tire was making me unsteady and then also I had a few drinks… it was kind of a combination of the two'. Similarly, P10 explained that a combination of speed and going through a narrow pathway could cause a fall: 'people just have to be careful with their speed and the width of their chair… (the path) may be too narrow for them to pass over but sometimes when you're not thinking mistakes can happen'. A power wheelchair user explained that when obstacles or people suddenly came into his path this required him to quickly change his behaviour (ie, stop suddenly), increasing his risk of falling forward out of his wheelchair.
Participants provided examples of how economic factors combined with environmental factors increased their risk of falling. For instance, the high cost of manual wheelchair add-ons (eg, 'shock-absorbing' caster wheels and suspension caster forks) made it difficult for some participants to add safety features that could potentially increase the wheelchair's stability when faced with environmental fall hazards (eg, potholes). One participant spoke about cost preventing her from improving the accessibility and safety during vehicle transfers as she could not afford a wheelchair vehicle lift. Another participant spoke about the egregious cost of home modifications, as well as renovation restrictions he had to follow in his rental housing.
Some participants provided examples of the interaction of social and environmental factors that increased their risk of falling. For example, P9 voiced a concern with respect to receiving assistance from members of the public when trying to cross the street in the time allotted by the walk signal: 'people come along and say here let me help you. And they wheel me without tilting me back and they have dumped me out of my wheelchair'.
Participants discussed several factors related to their wheelchair that when combined with other factors (ie, biological, behavioural, social and economic, and environmental) placed them in situations that increased their risk of falling. A stationary footplate was one feature perceived to be a tripping hazard when they performed transfers. Due to their size and position, narrow push rims Open access were another feature that made it difficult for the manual wheelchair user to form a stable grip when performing a transfer or leaning to the side or forward. P6 explained that without a stable grip on the push rim, 'it's more likely for [him] to tip over'. Small casters were another problematic wheelchair feature as they became stuck in small cracks on the ground or caused the wheelchair to become unstable when rolling over debris in the environment. Although larger casters were perceived to be more stable than smaller casters, there was a general consensus that larger casters reduced, but would not eliminate, their wheelchair tripping over obstacles on the path. Low tire Open access Figure 2 Single factors perceived to reduce falls and fall-related injuries. A) Gloves with a rubber sole used to increase grip during transfers; B) Anti-tippers on a manual wheelchair; C) Sidewalk with ideal pavement gaps; D) Ideal intersection for safe mobility pressure and loose wheelchair brakes became fall hazards during transfers, as they caused the wheelchair's centre of gravity to shift. Many participants explained how an ill-fitting wheelchair significantly increased the risk of falling. P2 attributed experiencing multiple falls during the early years living with her SCI as her first wheelchair was, 'eight inches too wide' and she was told by the wheelchair prescriber that '[she] would grow into it'.
Subtheme 1b: Consider fall risk associated with their actions
Participants had to constantly consider fall risk associated with their actions. There were instances where participants were aware that certain activities or decisions could increase their risk of falls, but they still decided to participate in the activity. For example, most manual wheelchair users did not wear a seatbelt while they were in the wheelchair. As a manual wheelchair user, P9's preference for not wearing a seatbelt was related to preventing pressure injuries: 'I have to lift myself up for pressure sores. So if I had a seatbelt on, it would be an extra burden'. Some other manual wheelchair users believed falling while wearing a seatbelt increased their chance of injury as the wheelchair would fall on top of them.
Despite supporting antitippers as safety features that could prevent falls, some participants chose not to use them because antitippers restricted their independence/ autonomy and their ability to access certain areas within the community. For instance, antitippers restricted the ability to perform wheelies when overcoming high curbs, interfered with going up inclines, and were incompatible with some vehicle lifts. Also, participants described a negative stigma associated with using more adaptive aids, and consequently, many participants decided to remain 'minimalistic' with their use of adaptive devices, despite this decision potentially increasing their fall risk. For example, P2 explained that she chose not to use antitippers because of the stigma associated with them. P4 shared that antitippers made a wheelchair user look like a novice and resembled training wheels on a bike. Some participants used antitippers during the early stages of their SCI or when they were adjusting to a new wheelchair. However, once they became more comfortable with the wheelchair, the antitippers were removed. Stigma was also a barrier to adopting other types of safety equipment. For instance, although P6 recognised that a flip down seat would improve the safety of his car transfers, he chose to avoid using it: 'the more equipment I have, the more disabled I feel. I find even if it does help me, I am still stubborn like that'.
Participants chose to consume alcohol in social situations, despite alcohol leading to decreased balance and inattention to the environment, sometimes resulting in a fall. P5 explained: '[alcohol] decreases my coordination… I am just more relaxed and leaning back and tip over… in 20 years the only time I have hit my head was a few weeks ago and I blame the red wine'. Similarly, some participants chose to wheel on uneven environments during leisure activities, despite uneven ground increasing their chance of falling. For instance, P1 recalled, 'I've fallen out of my chair a couple of times over the years… doing really ridiculous things like coming down a grass hill, skidding sideways and stuff like that'.
For participants that could ambulate short distances they described falls related to their legs 'giving out' or their knees buckling unexpectedly while in an upright standing position. Although P1 had poor balance, he continued to ambulate short distances as it was important for managing his pain, preventing pressure injury, maintaining good circulation and muscle tone. Similarly, leaning/reaching was required to complete activities of daily living; however, when participants reached above their head or leaned 'too far' forwards, backwards or sideways, they could easily fall. Based on their physical abilities, each participant had a different notion of what was 'too far'. theme 2: Dynamic nature of fall risk The dynamic nature of falls was highlighted in many situations described by the participants. For instance, there was a period of increased falls when participants began using new equipment such as a wheelchair, wheelchair cushion, bed or chair. P10 recalled how gruelling it was to learn and adjust to the features of her new manual wheelchair: 'every time I have a wheelchair that's new, I usually have to fall a couple of times… to figure out where a safe place is to put my hands when I transfer, the weight of the chair, the centre of gravity'.
Based on their previous experiences, participants believed they were at an increased risk of falling when they had a decline in their physical or psychological health. Participants explained that illness or injury could decrease their muscle strength, physical endurance, tolerance and dynamic balance, and these intrinsic factors increased their chances of falling. For instance, chronic
Open access box 2 strategies to reduce fall risk from the perspectives of wheelchair users with spinal cord injury strategies to reduce the risk of falling related to the wheelchair:
1. Regular maintenance of wheelchair (eg, brakes and tire pressure). 2. Large diameter casters. 3. Shock absorbing casters. 4. Push rims should be wide enough to allow stable grip when reaching/leaning. 5. Ensure wheelchair fits user appropriately. 6. Increase seating dump if falling forward is a concern. 7. Grip gloves to increase stability for transfers and reaching/leaning. 8. Use seatbelts and chest straps when using a power wheelchair. 9. Explore the benefits and drawbacks of using antitippers and seatbelts; use of these safety features should be an informed choice by wheelchair users.
strategies to reduce the risk of falling in the home environment:
1. Ensure grab bars are appropriately positioned in the washroom. 2. A roll-in shower with a drain that does not require sloping tiles.
3. An outdoor ramp with drain holes to reduce rain/snow build up.
behavioural strategies to reduce fall risk and minimise injuries:
1. Continuously scan the environment and beware of small cracks/ uneven spots in pavement. 2. Inspect surfaces prior to transfers. 3. Take more time during physical tasks (eg, transfers) to avoid rushing. 4. Be aware of body signs (eg, levels of fatigue, pain and weakness). 5. Advocate for removal of community fall hazards. 6. Tuck chin in when falling backwards to reduce chances of a fallrelated injury. 7. Twist to the side when falling forwards to reduce chances of a fallrelated injury to the hands/wrists. 8. Be self-aware of changing care needs due to illnesses/injuries. 9. Take the time to become familiar with new equipment (eg, a wheelchair, cushion and bed). 10. Learn from causes of previous falls (eg, understand what caused the fall and how to minimise fall risk). 11. Ask a peer for fall prevention tips. 12. Understand that fall risk may increase when consuming alcohol. 13 . Ensure a secure grip on the wheelchair prior to reaching/leaning. biological strategies to reduce fall risk: shoulder issues due to overuse decreased P9's stability and balance during transfers from her manual wheelchair. Furthermore, secondary complications related to ageing with an SCI were perceived to increase the risk of falling. For example, P1 explained that he experienced a greater number of spasms in his legs as he aged.
Also, fatigue from physical activity, psychological stress and/or a lack of sleep were perceived to contribute to falls because fatigue increased participants' chances of making errors during movement. P6 found he was at an increased risk of falling after his physiotherapy sessions because he felt, 'fatigued, stretched out' and 'when I go to do the transfer in my van, [my muscles] are just not quite listening. I'm not as stiff in my core… I don't have the strength or my coordination'. theme 3: single factors were targeted to reduce fall risk and fall-related injuries While the contributors to falls and fall risk were multifactorial, the strategies suggested to reduce the participants' risk of falling commonly addressed a single factor. Box 2 lists fall prevention strategies based on recommendations and strategies highlighted by participants in this study.
Subtheme 3a: Wheelchair features Manual wheelchair features
In addition to possessing a correctly fitted wheelchair, participants offered several recommendations to reduce fall risk while using a manual wheelchair. Wider push rims enabled the wheelchair user to hold on to the rim for extra support when they leaned or reached, thereby reducing fall risk. Seat 'dump', which is when the rear part of the seat is lower than the front part of the seat, was particularly important for those with poor core strength or who had recently sustained an SCI. Large-sized casters with a shock absorbing feature that minimised shock when rolling over uneven ground or descending/ ascending curbs were also mentioned. A flip up footplate that provided more space for leg clearance when performing a transfer was recommended. Participants also stressed that it was essential that the wheelchair user regularly maintained their wheelchair (ie, brakes and tire pressure) to reduce mechanical problems, which could contribute to fall-related accidents/injuries. There was discussion of how the added weight and/or width made manoeuvrability more complicated and strenuous. P8 explained, You gotta get a chair that fits you. Custom to your body shape and function level, that is light, that you can transfer in and out of your car and do all those things. So it's a toss up… I could get a tank and have wheels that are five times as big as this and the chair would weigh 300 pounds, but that would limit my independence… it's a fine balance of having a chair that's light and fits you and is mobile.
The majority of manual wheelchair users agreed that installing antitippers on a wheelchair prevented backwards falling; however, only three of nine manual wheelchair users used antitippers to varying degrees. See figure 2 (photo B) for an image of antitippers. Open access P8 had a negative experience wherein the antitippers failed to prevent a fall: 'I had anti-tip tubes on the back of my chair and I still fell out backwards. It didn't work'. P12 feared that falling backwards over her antitippers could lead to severe injuries.
Power wheelchair features
Seatbelts and chest straps were found to be essential safety features to prevent falls while operating a power wheelchair. P3 customised his wheelchair by adding a button activated tilting system that allowed him to independently regain postural stability after falling forward. The reclining feature of a power wheelchair enabled P3 to 'counterbalance' and compensate for positional changes caused when going up or down ramps.
Subtheme 3b: Environmental factors
Accessible spaces A good curb cut at a crosswalk was perceived to reduce the risk of falling for both manual and power wheelchair users. Participants argued that a good crosswalk possessed the following features: a crosswalk button that was within reach of a wheelchair user's arm length, had a smooth ground with gradual incline transitions and provided wheelchair users with ample time to cross the road. In addition, sidewalks must be smooth without cracks, potholes or debris (eg, rocks, branches and snow/ice) to reduce a wheelchair users' risk of falling. P5 proposed 'routine examinations' and making property owners more accountable for cleaning sidewalks around their properties.
Adaptive equipment
Grab bars in the washroom were crucial to reducing a wheelchair user's risk of falling. P5 explained that the most useful grab bar was the L-shaped grab bars as they were easier to grip than an angled grab bar. In their home, participants applied a variety of strategies to reduce their risk of falling. After experiencing multiple falls during tub transfers, one participant changed her bathtub to a roll-in shower; she also installed a drain around the perimeter of the shower that did not require sloping of the tile floor (ie, Schluter drain). Another strategy used to decrease the risk of a wheelchair shifting during transfers was resting the wheelchair on a non-slip mat.
Subtheme 3c: Behavioural factors
Taking more time Taking their time when performing tasks provided wheelchair users with more time to notice and avoid a fall hazard. Power wheelchair users maintained that reducing their speed when going over door thresholds was a good preventive strategy. A fall prevention strategy mentioned by two participants when travelling was to call hotels and restaurants in advance to ensure they were easily accessible and fit their specific needs.
Scanning the environment Constantly scanning the environment was a strategy used by all participants to avoid falls in the community. Being continuously cautious and alert of their surroundings was of utmost importance to avoiding a fall.
Being an experienced wheelchair user Many participants believed that being a more experienced wheelchair user resulted in fewer falls. P9 explained she became better at recognising and avoiding fall risk with experience: 'The likelihood of my falling has reduced because I've pretty much been through every scenario that I could where I had come close to falling or actually fallen. So you learn from those things'. She went on to say while the number of falls she experienced were fewer than in years past, she still fell occasionally.
Body awareness
Wheelchair users explained that tuning into their current physical and mental state prior to each physical task decreased their likelihood of falling. A participant who ambulated short distances explained that his legs reacted differently to each floor surface (eg, carpet, hardwood or tile) requiring him to adjust his walking strategy for each surface to reduce his chances of falling.
Advocating for removal of community fall hazards
Advocating for city council to remove fall hazards in the community was an effective strategy previously used by some participants. It was a shared perspective that greater involvement of wheelchair users in planning the layout of public spaces would significantly reduce community fall risk and accessibility barriers.
Falling the right way
Since falls were believed to be inevitable, wheelchair users emphasised injury reduction strategies. For instance, several participants spoke about falling in a manner that prevented a head injury. When falling backward from a manual wheelchair P12 said, 'you tuck your chin in and you lean forward when you feel yourself going back. And that takes practice'. Most participants developed fall prevention strategies through receiving assistance from a therapist and drawing on prior fall experiences. P8 explained:
I was lucky that when I was in (deidentified rehabilitation centre), we were such a big group… we were just going out to try to have fun… we would flip out of our chairs and that was part of just learning to be in a chair. And we learned very quickly what to do if you fall out of your chair… I remember my physiotherapist saying if you fall, put your head down and fall backwards, roll out of your chair and also how to get back in it.
Subtheme 3d: Biological factors
There was limited discussion on biological fall prevention strategies. The fall prevention strategies discussed Open access by participants pertaining to intrinsic factors included improving strength, flexibility and losing weight as doing so would make it easier to perform transfers.
Subtheme 3e: Social and economic factors
Having easy access to assistance and experienced/trained personal care workers were two aspects pertaining to social and economic factors that reduced wheelchair users' risk of falling. To reduce fall risk, many participants asked for supervision or assistance from social supports or members of the public when they were not confident in performing a task. P1 advised, 'not to become too proud to ask for help and have someone supervise while you're walking'. theme 4: Fall prevention experiences and priorities Participants explained that the fall prevention training they had received was no longer appropriate for their dynamic needs and discussed priorities for fall prevention initiatives.
Subtheme 4a: Training inappropriate for dynamic needs
Many of the participants felt they did not receive comprehensive fall prevention training after sustaining an SCI. Despite being provided with fall prevention education, several participants ignored the advice they were given because they believed it was not applicable to their situation or a concern for them until they fell. For some participants, the fall prevention education they received became inappropriate due to changes in their physical abilities and function, such as transitioning from a power to manual wheelchair or from being ambulatory to using a wheelchair. Instead, P12 explained that fall prevention skills were learnt from a peer with SCI: 'what my peer did was like getting those mats and teaching me how to fall backwards properly'.
Subtheme 4b: Priorities for fall prevention initiatives
According to the participants, the aims of fall prevention initiatives should be to inform people with SCI about fall risk factors, how they could learn from previous falls and provide them with practical fall prevention training. Wheelchair users would benefit from education about various wheelchair safety features, but their choice not to use safety features should be respected. In addition, participants would like fall prevention training to include strategies to avoid falls when using their wheelchair and during transfers and to learn how to mitigate common fall hazards in the home and community environments. P12 explained that the goal of fall prevention education was to teach wheelchair users how to minimise injury when falling; she explained in detail the 'tuck and roll' manoeuvre to protect the head. Most importantly, participants argued since 'everyone is different' fall prevention training programmes should take individual differences into account.
DIsCussIOn
Photo-elicitation interviews were used to better understand the factors that increased and decreased fall risk according to wheelchair users with chronic SCI. Findings from this study suggest that each wheelchair user had a unique set of fall risk factors based on an interaction of multiple fall risk factors within their specific situation, and their risk of falling was dynamic (ie, fall prevention needs change over time). When addressing a wheelchair user's fall risk, the individualised, dynamic and complex nature of fall risk and their dynamic fall prevention needs should be considered. Participants also discussed priorities for fall prevention training, as well as multiple fall prevention strategies that they developed through their past experiences of falling.
Although individualised fall prevention approaches have been previously well supported and recommended for use with older adults, 31 32 they have been less recognised for the SCI population. The need for individualised fall prevention is not a surprising finding given that individuals with SCI boast a wide range of physical and functional abilities. 33 Our findings suggest a need for fall prevention initiatives to be available throughout an individual's life and adapted to reflect one's changing needs and life circumstances.
While previous literature reports that falls are a greater concern for younger, more active individuals with SCI, 34 participants in the current study highlighted ageing-related factors that increased their risk of falling. Also, changes in a person's situation, such as a temporary illness or more permanent comorbidities, impacted their fall risk.
Contrary to previous studies, 3 4 we found that the BBSE model was not appropriate to categorise perceived fall risk in the SCI population because falls are influenced by multiple and dynamic fall risk factors that spanned across multiple categories of the model. In contrast, when participants described factors or strategies that reduced their chances of falls, these often fit within a single category of the BBSE model. When developing fall prevention interventions, attention should move beyond single factor solutions to account for the multifactorial nature of falls. Findings from a prior study support this approach to fall prevention as the authors found 70% of falls were caused by more than one fall attribution. 1 In clinical practice, healthcare practitioners should consider whether individuals with SCI who are primarily wheelchair users also ambulate short distances, as wheelchair users can experience falls during standing/walking. 1 8 Providing these individuals with fall prevention strategies that address their fall risk related to wheelchair use as well as upright activities (eg, standing/walking) may be beneficial. Furthermore, healthcare practitioners should acknowledge the multiple and interacting factors that influence a wheelchair user's fall risk that may span across multiple categories of the BBSE model. Doing so would direct the customisation of fall prevention programmes that meet each person's individual needs.
In addition, several crucial fall hazards pertaining to wheelchairs were identified. It is critical for wheelchair designers, vendors and therapists to be aware of the features that are perceived to increase and decrease the Open access risk of falling when designing or prescribing wheelchairs to individuals with SCI. Therapists and vendors should include the perspectives and concerns of wheelchair users in the design and customisation of wheelchairs to account for an individual's needs and preferences.
Box 2 lists fall prevention strategies based on recommendations and strategies highlighted by participants in this study. This information can inform the development of multifactorial fall prevention strategies/education. Future research should further explore realistic and feasible fall prevention techniques/strategies that a wheelchair user can easily apply in their home and community environment.
Although an activity or decision may increase the risk of falling, participants may continue to participate in certain activities. Individuals 'make choices that have the greatest personal benefit and relevance to their lives'. 35 When considering daily activities and the risk of falling, this decision-making approach was adopted by participants. For instance, despite recommendations encouraging the use of seatbelts for manual wheelchairs, 36 the majority of wheelchair users in this study chose not to use seatbelts. Furthermore, the use of antitippers among wheelchair users with SCI was variable because antitippers were seen as limiting their independence. Interestingly, this is not the first time wheelchair users have expressed a dislike for seatbelts and antitippers. 37 As found in the current study, safety features that enhance a wheelchair's stability have also been previously recognised to interfere with performance and manoeuvrability, 38 and when making decisions, wheelchair users may choose not to use antitippers for this reason. Making appropriate judgements to the risk of falls presented in an activity is important to decrease fall risk. To address this, the utility of a selfmanagement approach to fall prevention that targets problem-solving and decision-making skills has previously been highlighted. 35 Similar to findings in previous studies, 3 39 wheelchair users tend to develop fall prevention strategies based on their life experiences. Thus, it might be worthwhile to explore whether practising practical fall prevention techniques in a controlled and safe setting reduces falls and/ or fall-related injuries. In this study, it was suggested that peers, along with therapists, may be a valuable combination for delivering fall prevention training. Peer mentoring has been employed in interventions for individuals with SCI 40 41 but has not yet been explored as a potentially viable fall prevention training method. Future research should investigate the utility of peer mentoring in fall prevention.
The limitations of this study are important to consider. Our first limitation is the use of telephone interviews. Although we used telephone interviews to accommodate the participants that could not attend in person, we recognise that the absence of visual cues in telephone interviews may have reduced the depth/detail of information collected in those interviews. 42 Second, the participants that had difficulty holding and/or manipulating the camera asked a caregiver for assistance. It is possible that the caregivers may have influenced the photograph content. 10 Third, although the researchers refrained from providing participants with examples of how they could respond to the photo-assignment, it is possible that the verbal photo-taking and photo-assignment instructions provided could have unintentionally influenced the content photographed by the participants. For instance, participants may have photographed fall risk factors that they assumed the researchers would be interested in rather than what they thought was most meaningful. 10 Fourth, the unequal distribution of manual and power wheelchair users is important to consider. Since there were more manual wheelchair users in our sample, there was a greater focus on fall risk factors related to using a manual wheelchair. Fifth, the sex distribution of our sample (33% men and 67% women) did not represent that of the Canadian traumatic SCI population, 43 which could impact the trustworthiness of the data. However, the high proportion of women in our sample was also a strength as women tend to be under-represented in SCI research. 44 Finally, since this study presents the perspectives of participants that reside in an urban Canadian environment, the findings may have limited transferability to other environments/contexts.
COnClusIOn
In conclusion, multiple and dynamic factors influenced a wheelchair user's risk of falling. A need for peer-led fall prevention/management education was highlighted in our study. To effectively address a wheelchair user's risk of falls, the complex nature of fall risk factors must be accounted for. Findings from this study hold utility for multiple stakeholders (ie, wheelchair users with SCI, clinicians, researchers, vendors and wheelchair designers) and can inform individual approaches to understanding a wheelchair user's risk of falling, as well as fall prevention strategies. Future research should actively involve participants in the development of comprehensive and effective fall prevention interventions. 
